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Executive Summary 

The cleanup actions at the Saco Municipal Landfill Superfund Site in Saco, Maine 
included the placement of a cap over the landfill, installation of passive gas venting wells, 
and monitored natural attenuation of the contaminated groundwater. The Site achieved 
construction completion in March 2005. 

This five-year review documents that the cleanup actions remain protective of public 
health and the environment. The immediate threats at the Site have been addressed and 
the remedy will achieve long-tenn protection when groundwater cleanup goals are met. 

Five-Year Review Summary Fonn 
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Five-Year Review Summary Form 

Issues: 

No major issues were identified as a result ofthe five-year review. 

The only issue to be addressed involves the revision of the cleanup level for arsenic to 
reflect the new MCL. EPA and the Maine DEP wi ll continue to perform periodic 
inspections to indicate areas where maintenance may be necessary. The new arsenic 
MeL will be considered when evaluating the long-tenn cleanup of the groundwater. 

Recommendations and Follow-Up Actions: 

Continue monitoring program. 

Protective Statements: 

All immediate threats at the Site have been addressed, and the remedy is expected to be 
protective ofhuman health and the environment as a result ofthe institutional controls, 
alternative water supply, and the eventual restoration ofthe groundwater to cleanup 
levels. The remedy is considered to be protecti ve of human health and the environment in 
the short-tenn and long-tenn. Short-term protectiveness is achieved because: 

• 	 There is no current exposure of Site related waste to humans or the environment 
at levels that would represent a health concern. 

• 	 The landfill cover system prevents exposure to the waste material and 

contaminants within the landfill. 


• 	 The public water line has eliminated groundwater use within the area impacted by 
the landfill. 

• 	 The land use restriction prevents any use of the land that would result in an 
exposure to hazardous substances, pollutants, or contaminants. 

Long-term protectiveness will be accomplished through continued performance of 
operation, maintenance, and monitoring activities along with the eventual restoration of 
the groundwater. Due to a change in the acceptable level for arsenic in groundwater, a 
reduction in the cleanup level for arsenic will be necessary prior to the certification that 
long-term protectiveness has been achieved. 

Long-Term Protectiveness: 

Long-term protectiveness of the remedial action will be verified through periodic 
inspections and long-term monitoring of the contaminated groundwater. The data over 
the past five years indicates that the groundwater plwne has not expanded. 

III 
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Other Comments: 

None 

IV 



1.0 INTRODUCTION 


A five-year review was conducted of the remedial actions selected for the Saco Municipal 
Landfill, in Saco, Maine. The purpose of the five-year review is to detennine whether the 
remedy being implemented at the Site remains protective of human health and the 
environment. The methods, findings, and conclusions of the five-year review are 
documented in this Five-Year Review Report. In addition, this report presents issues 
identified during the review and provides recommendations to address them. 

This Five-Year Review Report was prepared pursuant to CERCLA §12 1 and the National 
Contingency Plan. CERCLA §121 states: 

Ifthe President selects a remedial action that results in any hazardous substances, pollutants, 
or contaminants remaining at the site, the President shall review such remedial action no less 
than each jive years after the initiation ofsuch remedial action to assure that human health 
and the environment are being protected by the remedial action being implemented. In 
addition, ifupon such review it is the judgment ofthe President that the action is appropriate 
at such site in accordance with section [104J or [106J. the president shaLl take or require 
such action. The President shall report to the Congress a list offacilities for which such 
review is required, the results ofall such reviews and any actions taken as a result ofsuch 
reviews. 

The Agency interpreted this requirement further in the National Contingency Plan (NCP); 40 
CFR § 300.430 (f)(4)(ii) states: 

Ifa remedial action is selected that results in hazardous substances, pollutants. or 
contaminants remaining at the site above levels that allow for unlimited use and unrestricted 
exposure, the lead agency shall review such action no less often than every jive years after the 
initiation ofthe selected remedial action. 

This is the second five-year review for the Site. The triggering action for this statutory review 
is the signing of the first five year review on September 29, 2005. The triggering date for the 
first five year review was the Record of Decision and Preliminary Closeout Report in March 
2005 . The five-year review is required due to the fact that contaminants remain at the Site 
above levels that allow for unlimited use and unrestricted exposure. 
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2.0 SITE CHRONOLOGY 

TABLE I 

Date Event 
1963 
1989 

Saco Municipal Landfi ll operates as a municipal solid waste and industrial waste 
landfil l. 

1975 Water li ne installed to serve adjacent residents 
1976 Landfill Area I closed and clay cap was installed, clay cap was repaired in 1985 
1985 Landfill Area 2 closed with clay cap and leachate recirculation system 
1989 Landfi ll Area 3 and Landfill Area 4 stop receiving waste 
1990 Saco Municipal Landfi ll placed on the National Priorities List 
1995 Administrative Order on Consent signed for performance of Remedial Investigation 

and Feasibility Study 
1996 EPA signs Action Memorandum to initiate a Non-Time-Critical Removal Action 

_~TCRA) to cap Landfi ll Area 3 and Landfill Area 4 
1997-1998 Construction oflandfill cap for Landfi ll Area 3 and Landfill Area 4 
2000 EPA signs Record of Decision for Saco Municipal Landfill selecting moni tored 

natural attenuation as the lon.e-term remedial action 
2000 EPA determines that the Saeo Municipal Landfill is construction complete 
2000-2005 Annual monitorin.e and maintenance activities continue 
2005 First Five Year Review 

2010 Second Five Year Review 

3.0 BACKGROUND 

3.1 Physical Characteristics 

The Saco Municipal Landfill Superfund Site is located on Foss Road, York County, Maine. 
The Site occupies 90 acres, of which four separate landfill areas (Areas 1, 2, 3, and 4) 
comprise approx imately 30 acres. The Ci ty of Saco owns the Site, and operated the four
landfill areas from 1963 unti l 1988. In 1990, the U.S. EPA placed the Si te on the National 
Priorities List (NPL). 

Area I is approx imately 10 acres in size and was the original municipal landfi ll. It operated as 
an open dump beginning in the early 19605. Material reportedly disposed in thi s landfill 
included, among other things, municipal waste and sludge from the Factory Island Treatment 
Facili ty. This area was closed in 1974, re-graded, and covered wi th a clay cap in 1976. An 
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additional 18 inches of compacted clay with six inches of seeded topsoil was placed on the 
landfill in 1985. 

Area 2 is approximately 6 acres in size. This landfill area began operation in 1974, and 
accepted industrial waste, brush, and construction demolition debri s. In 1981, the MEDEP 
issued an Administrative Consent Agreement and Enforcement Order to the City of Saco for 
closure of this area. Closure of this area was completed in 1985, and included 18 to 20 inch 
clay cover with four inches of top soil, and a clay slurry wall along the northern edge of the 
landfill, including a leachate collecting and recirculation system. According to the ROD, the 
closure of Areas I and 2 addressed the principal threats at the Site posed by those areas. 

Landfill Area 3, approx imately I acre in size, was developed around 1985 as an industrial 
waste area for several local industries. Landfi ll Area 4 comprises 8 acres. This landfill 
operated between 1974 and 1989, and accepted primarily municipal waste. Sludge from the 
tannery wastewater treatment system was reportedly di sposed of in Area 4. 

3.2 Land and Resource Use 

The Si te is bordered by wooded areas in all directions except for an open sand and gravel pit 
to the southwest of Area 4. Private residences are located to the north and east of the Site. 
Sandy Brook flows through the Site, with Landfill Areas 1 and 2 on the east and Areas 3 and 
4 on the west side of the brook. A large housing development and elementary school are 
located within 0.5 miles downgradient of the Site. 

In the spring of 1998, the City of Saco establi shed a Recreation Advisory Committee made up 
of II residents to prepare recommendations fo r the reuse of the property. The Committee's 
Recreation and Reuse Plan, produced in December of that year, describes a comprehensive 
vision that incorporates active and passive recreational uses and nature conservation areas. 
EPA and the Maine Department of Environmental Protection (ME DEP) continue to be 
available to work with the city to ensure that the intended uses are safe and compatible with 
the cleanup remedy. Among the reuse plans ball fields and a network of trails provide passive 
recreation opportunities for hikers, snow-shoers, cross·country skiers, horseback riders, trail 
runners, and other non-motorized uses. It was intended to link these trails through a right-of-way 
to the Middle School and nearby woodlands located a short distance to the southeast. This would 
provide greater pedestrian access and allow for the creation of a cross-country running course for 
the school. 

Reuse plans are currently on hold due to budgetary constraints. There are two soccer fields 
which are primarily utilized by grade and middle school children and are in use on a non· 
reb'Uiar basis. The site property is gated and is locked everyday by the City of Saco at 4 pm. 

3 
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3.3 History of Contamination 

The early environmental investigations identified groundwater and surface water quality 
problems thought to be caused by leachate outbreaks from the landfills. In response to 
suspected contamination in nearby shallow wells, the municipal water supply was extended to 
residents along Buxton Road (Route 112) in 1975. 

In 1995, the City of Saco entered into an Administrative Order with the EPA to conduct an 
RVFS at the Site. The Phase fA RI Report concluded that Landfill Areas 3 and 4 were 
causing reducing conditions that mobilized the naturally occurring arsenic and manganese 
into the groundwater beneath the Site, resulting in the discharge of contaminants to a wetland 
seep area and into the surface water and sediments of Sandy Brook. 

To address the source of contamination for the contaminated groundwater, EPA signed an 
Action Memorandum in 1996 to initiate a non-time-critical removal action (NTCRA) at the 
Site. The purpose of the NTCRA was to consolidate and cap contaminated soils, sediments, 
and wastes within Landfill Areas 3 and 4. The NTCRA was completed in 1999. The NTCRA 
consisted of the following: excavation ofsoils/sediments of several groundwater seeps that 
contained elevated levels of arsenic and placement of these materials beneath the cap for 
Landfill Areas 3 and 4; excavation of several pockets of solid waste (approximately 5,000 
cubic yards) outside the footprint of the existing landfills and consolidation of this solid waste 
into Landfill Areas 3 and 4; design and construction of a multi-barrier landfill cap over 
Landfill Areas 3 and 4; development ofland use restrictions that will restrict future use of the 
Site; and creation of a new on-site wetlands area southeast of Landfill Area 4 to compensate 
for the wetlands impacted by the cap construction. 

The Rl and Risk Assessments concluded that the groundwater impacted by Landfill Areas 3 
and 4 was the only pathway that required action after completion of the NTCRA. 

3.4 Initial Response 

The City of Saco completed the closure of Landfill 1 and Landfill 2 under the oversight of the 
State of Maine. In addition, the municipal water supply was extended to residents along 
Buxton Road (Route 112) in 1975. 

3.5 Basis for Taking Action 

The baseline Human Health Risk Assessment revealed a potential threat to future residents 
based on the use of groundwater at the Site as drinking water. Additionally, the Ecological 
Risk Assessment identified an ecological risk to benthic organisms limi ted to a small portion 
of Sandy Brook downstream of the remediated seep and was detennined to be minimal and 
will be addressed through the alternatives addressing groundwater. 

4 
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4.0 REMEDIAL ACTIONS 

4. 1 Rcmcdy Selection 

Two CERCLA cleanup actions have been implemented at the Site. The first cleanup action 
was a non-time critical removal action (NTCRA), which was described in a 1996 Action 
Memorandum. The NTCRA included: construction of a multi-layer landfill cap; passive gas 
venting system; and institutional controls to protect the cap. The second cleanup action was 
described in the September 2000 Record of Decision. The second action called for the natural 
attenuation of the groundwater, continued operation and maintenance of the NTCRA, and 
long-tenn monitoring of the Site as the future activities. The 2000 Record of Decision 
established the following remedial action objectives for the Site: 

• 	 Prevent the ingestion of groundwater containing contaminants that exceed Federal or 
State maximum contaminant levels (MCLs), non-zero maximum contaminant level 
goals (MCLGs), maximum enforcement guidelines (MEGs), or in their absence, an 
excess cancer risk of I x I 0'6 (one in a million) or a hazard quotient of I; 

• 	 Restore groundwater to meet Federal or State MCLs, MCLGs, MEGs, or in their 
absence, an excess cancer risk of 1 x 1 0'6 (one in a million) or a hazard quotient of 1; 
and 

• 	 Perfonn long-tenn monitoring of surface water, sediments, and groundwater to verify 
that the cleanup programs at the Site are protective of human health and the 
environment. 

The primary expected outcome of the selected remedy is that groundwater will meet cleanup 
levels specified in the ROD at and beyond the point of compliance within approximately 60 to 
100 years. 

4.2 Remedy Implementation 

The physical construction cleanup activities at the Site were implemented as part of the 
NTCRA. The NTCRA consisted of the following: excavation of soils/sediments of several 
groundwater seeps that contained elevated levels of arsenic and placement of these materials 
beneath the cap for Landfill Areas 3 and 4; excavation of several pockets of solid waste 
(approximately 5,000 cubic yards) outside the footprint of the existing landfills and 
consolidation of this solid waste into Landfill Areas 3 and 4; design and construction of a 
multi-bamer landfill cap over Landfill Areas 3 and 4; development ofland use restrictions 
that will restrict future use of the Site; and creation of a new on-site wetlands area southeast of 
Landfill Area 4 to compensate for the wetlands impacted by the cap. Construction activities 
began in June 1997 and were completed in 1998. 

EPA signed a Preliminary Closeout Report (peOR) for the entire Site (NTCRA and Remedial 
Action) in September 2000 upon completion of the cap. The PCOR confirmed that no 
additional monitoring wells or other construction activities were necessary at the Site. 
Institutional Controls for the Site were completed prior to the ROD. Land and groundwater 

5 
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use has been restricted by the "Grant of Environmental Restrictions and Right of Access" 
(Environmental Restrictions) agreed to by the City, the USEPA, and the MEDEP. These 
Environmental Restrictions are considered necessary to ensure long-term protection of public 
health. The Environmental Restrictions include: 

• 	 No use that disturbs the integrity of any layers of the cap, or any other structures for 
maintaining the effectiveness of the Removal Action, whether in place now or put in 
place in the future; 

• 	 No groundwater use, including, but not limited to, use as a drinking water supply. No 
groundwater wells shall be installed within the Groundwater Restriction Parcel except 
for purposes of groundwater monitoring pursuant to a plan approved by the City, 
USEPA, and the ME DEP; 

• 	 No use of the waters of Sandy Brook within the Groundwater Restriction Parcel ; 
• 	 No residential development and no activity or use at the Site which adversely impacts 

the Removal Action (NTCRA), whether now or in the future, including, without 
limitation: (I) systems and areas to collect andlor contain groundwater, surface water 
runoff, or leachate; (2) systems or containment areas to excavate, dewater, store, treat, 
and/or dispose of soil s and sediments; and (3) systems and studies to provide 10ng
term environmental monitoring of groundwater, surface waters, and to ensure the 
long-term effectiveness of the Removal Action and its protectiveness of human health 
and the environment. 

The City of Saco ensures that the Institutional Controls remain in effect. 

4.3 Operation and Maintenance 

The operation, maintenance, and monitoring activities are being implemented by the PRPs. 
Monitoring and maintenance reports arc submitted to EPA and the ME DEP for review. In 
addition, EPA has an oversight contractor to perform site inspections and oversee the PRP's 
activities. 

The operation, maintenance, and monitoring activities focus on maintenance of the vegetative 
cover of the cap and repair of any erosion and collection and analysis of samples to monitor 
trends in groundwater concentrations. 

5.0 PROGRESS SINCE LAST REVIEW 

As noted above, regular inspections of the Site occur each spring and fall by EPA, the PRPs 
and the ME OEP. On an as-needed basis minor repairs have been made to maintain the 
integrity of the cap, the monitoring wells, the gas vents, and the on and off-cap storm water 
control structures. Any erosion, sedimentation and depressions that have been observed in the 
past five years have been promptly repaired. 

6 
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The 2005 Five Year Review report detennined that, "A ll immediate threats at the Site have 
been addressed. and the remedy is expected to be protective ofhuman health and the 
environment as a result ofthe institutional controls. alternative water supply, alld the 
eventual restoration ofthe groundwater to cleanup levels. The remedy is considered to be 
protective of human health and the environment in the short-tenn and long-tenn." There 
have been no changes during the past five years which have changed this determination. 

6.0 FIVE-YEAR REVIEW PROCESS 

6. t Administrative Components 

EPA, the lead agency for this five-year review, notified Maine DEP and the PRPs in 2009 that 
the five-year review would be completed. The Five-Year Review Team was led by Lesl ie 
McVickarofEPA, Remedial Project Manager, for the Saco Municipal Landfill Superfund 
Site, and included staff from EPA's oversight and five year review support contractor Nobis 
Engineering, Inc. iver Mcleod of the ME DEP was as also part of the review team. The 
review components included: 

• Community Involvement; 
• Document Review; 
• Data Review; 
• Site Inspection; 
• Local Interviews; and 
• Five-Year Review Report Development and Review. 

6.2 Community Involvement 

EPA issued a fact sheet providing public notice of the five year review in March 20 10. The 
fact sheet described the five-year review process and how the community can contribute 
during the review process. 

6.3 Document Review 

The five-year review consisted of a review of relevant documents including O&M records and 
monitoring data. EPA reviewed the September 2002 ROD and the first Five Year Review 
report. Applicable or relevant and appropriate requirements (ARARs) in effect at the time of 
the ROD and those that that have been changed since the ROD were al so reviewed 

6.4 Data Review 

7 
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Environmental monitoring data are available for groundwater, slIrface water, and 
sediments. rhefollowing sections provide a summary olfindillg~1or each media. Tables 
3- 1 through 3-3 show the maximum exceedences above cleanup criteria for each year 
since the 2005 Five Year Review for groundwater, surface water, and sediments. 

6.4. t Groundwater Monitoring Program 

EPA reviewed the available long-term monitoring ground water data and compared the results 
to the Interim Cleanup Levels fo r arsenic, manganese, and benzene, as well as applicable 
federal and state criteria for other detected constituents, to assess the effectiveness of the 
natural attenuation remedy. During this first 5-year review period, groundwater quality has 
been monitored in approximately 24 monitoring well s. The analytical program is summarized 
in Table 2-3 of the Long-Term Monitoring Plan (Woodard & Curran, 2001). 

Groundwater Elevations 

A review of the groundwater elevations and contours provided in the Annual Long-Tenn 
Reports shows groundwater fl ow generally consistent wi th that described in the ROD. 

Contaminant Trends in Groundwater 

The evaluation of the data collected as a result of the annual monitoring program reveals no 
clear trends in contaminant concentration. The extent of contamination remains unchanged 
from the area defined by the Record of Decis ion. While the concentrations of the major 
contaminants of concern demonstrate some annual variability, a review of the data did not 
reveal any significant trends. Table 3-1 identifies groundwater concentrations and locations 
exceeding interim clean-up levels at the Saco Landfill from 2005 through 2009. 

Table 3·1. Maximum Groundwater Concentrations Exceeding Interim Cleanup 
Levels for Saco Landfill 

Parameter Nov-05 May·06 Oct-06 May-07 Oct-07 Jun-08 Nov-OS Jun-09 Nov-09 
Arsenic 

(Compared to 1,020 891 J 971 4,680 6651 759 947 754 1,030 
ICl of 50 ~Il; (MW-95 (MW (MW (MW-95 (MW (MW (MW (MW (MW-
Maine MEG of I S) 95-18) 95-18) 486) 95-18) 95-18) 95-18) 95-18) 95-18) 

10 ualLl 
Benzene 

(Compared to 
IGl and MCl 

of 5 ,gill 

8 
(MW-95

4RD) 

6 
(MW
95-4R) 

8 
(MW· 
95

4RDI 

NlA 
6 

(MW
95-4R) 

N/A N/A N/A N/A 

Manganese 
(Compared to 

IGlof200 
IJgIl; Maine 

18,200 
(MW-95

lR) 

9,520 
(MW· 
95-1 R) 

14,600 
(MW· 

95-1R) 

9,870 
(MW-95

lR) 

16,600 
(MW

95·' R) 

10,200 
(MW· 

95-1R) 

11,200 
(MW

95·'R) 

7,580 
(MW

95-1 R) 

10,700 
(MW
95-1R)

ME~:')500 
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6.4.2 Surface Watcr 

EPA reviewed the surface water data collected from 2005 through 2009 in comparison to 
applicable criteria to evaluate the effectiveness of the remedy. As specified in the ROD, the 
Cleanup Levels for surface water are Federal and State water quality criteria. This monitoring 
consisted of sampling and analysis of surface water samples at nine locations. See Table 3-2 
for surface water locations that exceed the interim cleanup levels for the Saco Landfill from 
2005 through 2009. These samples were co-located with sediment samples collected at the 
same time (Table 3-3). The highest metals concentrations have been detected downstream of 
Areas 3 and 4 in samples collected between the primary seep and the confluence of Sandy and 
Big Ledge Brooks. All arsenic concentrations in surface water were below the applicable 
ambient water quality criteria of 150lJglL. 

Table 3-2 Maximum Surface Water Concentrations Exceeding Interim 
Cleanup Levels for Saco Landfill 

Parameter Oct-06 Mav-07 Jun-OS Jun-09 Nov-09 

Arsenic (Compared 
to NRWQC of 150 

Nov-OS Mav-06 

NIA NIA NIA NIA NIA NIA NIA 
~g/L) 

Iron (Compared 1,890 J 2,670 2,810 1,550 1,750J 1,410
to NRWQC of 1,000 NIA (SW-13) (SW-13) (SW-52) (SW-52) (SW-13) (SW-13) 

~g/L) 

Manganese 961 667 440177 J 473 262 546
(Compared to (SW-37)(SW-7) (SW-1 3) (SW-37) (SW-13)(SW-7) (SW-37) 

FWSB of 120 ~9IL) 

6.4.3 Scdiment 

The ROD requires that stream sediments be monitored to verify that contaminant 
concentrations do not exceed levels considered to be safe to aquatic organisms. Although no 
cleanup levels were established for sediment, the ecological risk assessment suggested that 
moderate reduction in growth and reproduction may occur with sediment arsenic 
concentrations greater than 106 mglkg (USEPA 2000). The 2008 data indicate there was an 
exceedance of the 106 mglkg arsenic interim cleanup level at SD-34. On the other hand, the 
2009 data indicate that there were no arsenic concentrations above 106 mg/kg. See Table 3-3 
for sediment locations that exceed the interim cleanup levels for the Saco Landfi ll from 2005 
through 2009. Figure 3-1 presents the trend in sediment arsenic concentrations from 2001 to 
2009 at locations in Sandy Brook downstream of the remediated ground water seep. Note that 
207 mg/kg arsenic was measured at SD-34 in 2008 and 56.3 mg/kg arsenic in 2009. Except 
for the spurious result in 2009 at SD-34, sediment concentrations have decreased over time 
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nearerthe seep (SO-37. SO-34, SO-31) or remained consistently low further downstream 
(SD-69 and SD-I 03). 

Table 3-3 Maximum Sediment Concentrations Exceeding Interim 
Cleanup Levels for Saco Landfill 

Parameter Nov-OS May-OS May-07 Jun-08 Jun-09 

Arsenic (Compared to 
an interim cleanup level 

of 106 mg/kg) 

58.8 
(SD-31 ) 

59.5 
(SD-31 ) 

58.8 
(SD-31 ) 

207 
(SD-34) 

56.3 
(SD-34) 

Iron N/A 
24,300 
(SD-37) 

N/A 
29,700 
(SD-34) N/A 

Manganese 
575 J 

(SD-7) 
1,340 
(SD-7) 

954 
(SD-31 ) 

2,420 
(SD-34) 

1,020 
(SD-31 ) 

6.4.3.1 Human Health Risk Analysis for Potential Direct Contact Sediments 

In July 2010, an evaluation of potential human health risks associated with wading in Sandy 
Brook was performed. This risk assessment was based on the USEPA methodology for 
Superfund Risk Assessment (e.g. , Risk Assessment Guidance for Superfund Sites or 
"RAGS," 1989 et seq.) and conservatively assumed exposure to a youth trespasser, ages I l
lS years. 

This assessment entailed evaluation of deffilal contact with and incidental ingestion of surface 
water and sediment within the portion of the Sandy Brook proximate to Saco Municipal 
Landfill Superfund Site Areas 2 and 4. To provide the most representative assessment of this 
scenario, the relevant portion of the Sandy Brook was considered a single exposure point, as 
described in more detail below. As indicated in the risk characterization portion of the July 
2010 memorandum, incl uded in the appendices, the estimated non-cancer ri sk (hazard 
quotient) for the receptor is 0.1, below the US EPA ri sk management criterion of I. The 
estimated cancer ri sk is 4 x 10-6, which is within the USEPA risk management range of I x 
10-4 to I X 10-6. Therefore, it has been determined that there is no current unacceptable risk to 
human health due to a possible exposure to site contaminants. 

6.4 Site Inspection 

Summary of Current Site Inspection 

A site inspection was conducted on June 9, 2010. The site inspection is summarized as 
follows: 
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• 	 The surfaces of the landfill cap were in good condition with minimal signs of erosion 
and holes with no sign of cracks or bulging. 

• 	 The slope benches and other drainage ditches were in good condition with no 
undennining or bypass. Minor sedimentation and vegetation growth were present in 
three locations. 

• 	 The gabion-lined letdown channels on the east end and northeast slope of the landfill 
were in good condition with no signs of settlement, material degradation, erosion, 
undercutting, or obstructions. The sump between the southeastern down-drain and the 
sedimentation basin appear to be in good condition with no obstructions. 

• 	 The cover penetrations through the landfill cap (20 passive gas vents) were in good 
condition. The gas vents were tilting down hill. However, the tilt did not appear to be 
impacting the effectiveness of the vents. 

• 	 The outlet pipes and riprap outlet zone of the drainage layer at the perimeter of the 
cover system appeared to be in good condition all around the landfill. No apparent 
damage to the outlet pipes or displacement of the riprap was observed. 

• 	 The sedimentation basin and outlet structures appeared to be in good condition, well 
maintained, and functioning properly. 

• 	 The perimeter roads were in good condition with no signs of erosion, ruts, or potholes. 

• 	 The wetland compensation area appears to be functioning as designed (see Wetland 
Assessment in the Appendices). 

• 	 In the Fall of2008, a minor slope failure repair was made on the northern face of the 
landfill cap between GV -11 and GV -1 2. Vegetative cover has established and the 
failure repair area is being monitored. 

The inspection checklist is found in the appendices. 

Past Inspections 

Semi-annual inspections of the Saco Municipal Landfill have been conducted by the PRPs, 
EPA (EPA's oversight contractor Nobis Engineering), and the ME DEP since 2005. There 
have been no major issues regarding the operation and maintenance of the landfill remedial 
system. Operations, maintenance, and monitoring have adequately established the landfill cap 
and established wetland integrity. 
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6.5 	 Interviews 

Interviews were conducted concurrently with the Site Inspection on June 9, 2010. A sign in 
sheet (attached) was used to record the names of the individuals interviewed. All persons in 
attendance were given the opportunity to ask questions and comment on the condition of the 
remedy. There were no concerns or comments on the condition of the Site and the Operation 
and Maintenance of the Site. All in attendance commented that the landfi ll cap was in good 
condition and that there are no current significant concerns. 

7.0 TECHNICAL ASSESSMENT 

7.1 	 Question A: Is the Remedy Functioning as Intended by the Decision 
Documents? 

Remedial Action Perform ance 

Yes. Evidence to indicate that the remedy is perfonn ing as intended includes the 
fo llowing: 

• 	 The landfi ll cap remains intact to isolate and prevent the direct contact wi th the solid 
waste contained within the landfi ll . 

• 	 The groundwater contaminant plume has not expanded beyond the area defined by the 
ROD. 

• 	 Groundwater and surface water concentrations remain within the range of 

concentrations identified in the ROD. 


• 	 Except for a spurious result in 2009 at SD-34, sediment concentrations have decreased 
over time near the seep or remained consistently low downstream. 

System OperationslO&M 

Operation and maintenance of the cap continues to be effective. Issues identified during the 
semi-annual site inspections by TRC and Nobis on behalf of the EPA are regularly addressed 
or continue to be monitored as recommended. The monitoring well network appears to be 
adequate to define the current extent of the groundwater plume and monitor the progress of 
the cleanup. 

Opporlunit;e.'i for Optimization 

The five-year review did not identify any areas where changes in the operating procedures 
would further optimize the cleanup actions. 
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Early Indicators ofPotential Issues 

While the physical components of the remedy are in good condition and appear to be 
functioning as intended, there is a concern that the groundwater may not achieve the cleanup 
levels in the time period identified in the ROD. The lack of a trend in groundwater or surface 
water concentrations suggests that the natural attenuation is proceeding more slowly than 
anticipated. The long-term monitoring program and future five year reviews will continue to 
better define this issue. 

It has been determined that there is not a vapor intrusion risk from groundwater 
contamination, due to the proximity of the homes from the groundwater plume. All structures 
and/or homes are a significant distance from the groundwater contamination. 

Implementation ofInstitutional Controls and Other Mea~ures 

A restrictive covenant has been placed on the property to prevent the use of the contaminated 
groundwater. The main access is fenced and gates locked daily in the evening. No activities 
were observed that would have violated the institutional controls. 

Is There a Need to Update any of the Monitoring Plans used to Evaluate the 
Performance of the Remedy? 

A review of the sampling and analytical procedures was conducted to determine the need to 
update any of the monitoring plans used to evaluate the performance of the remedy. No 
changes to the monitoring plans are necessary at this time. However the need for 
amendments to the monitoting plans will be regularly evaluated. 

7.2 	 Question 8: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and 
Remedial Action Objectives Used at the Time of the Remedy Selection Still 
Valid? 

Changes in Exposure Pathways. Toxicity. and Other Contaminant Characteristics 

No. The exposure assumptions used to develop the Human Health Risk Assessment included: 

(1) ingestion of groundwater; 
(2) direct contact with leachate; and 
(3) inhalation of the VOC contaminants from the soil , groundwater, surface water, and 

leachate by workers or other individuals. 

No individuals are currently exposed to contaminated groundwater. With the installation of 
the alternate water supply and completion of the landfill cap, exposure assumptions I - 3 
above have been addressed. While the exposure pathways used at the time of the remedy 
selection remain the only primary pathways of past, current, or future concern regarding the 
Site, a conservative human health risk calculation for potential exposure to waders in the 
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brook downgradient from the landfill was developed and is included in this report. The risk 
calculations provided in Section 6.4.3.1 above conservatively indicate that there is no 
unacceptable risk to human health from direct contact with contaminated soil/sediment in the 
brook. There is no basis to develop or consider additional exposure pathways or risk 
evaluations. 

While there have been some changes to the toxicity data used to develop the human health 
risk assessment, the cleanup levels are currently at the MCLs that were in place at the time of 
the ROD. The MCL for arsenic has changed since the signing of the ROD. EPA will adjust 
the cleanup level for arsenic at some time in the future, prior to certifying that cleanup levels 
have been achieved. Since there is no current exposure to the Site impacted groundwater, the 
short-term protectiveness of the cleanup has not changed. It should be noted that the naturally 
occurring levels of arsenic in the bedrock in the vicinity of the Site have been shown to 
exceed the MCL for arsenic. 

Changes in Standards and To Be Considered Requirements 

Applicable or relevant and appropriate requirements (ARARs) were evaluated as part of the 
1994 Record of Decision. There has been a change to the ARAR or To Be Considered 
requirements that were assessed in evaluating the protectiveness of the remedy. This was 
originally assessed during the first Five-Year Review Report (2005). The cleanup level for 
arsenic was identified as 50 ugll in the ROD. Subsequent to the ROD, EPA has reduced the 
federal MCL for arsenic to 10 ugll. As described above, this change does not impact the 
short-term effectiveness of the remedy. A reduction in the cleanup level (after consideration 
for background) may be necessary to certify that the long-tenn protectiveness has been 
achieved. The cover system is complying with all current regulations and guidance. 

7.3 	 Question C: Has Any Other Information Come to Light that Could 
Call into Question the Protectiveness of the Remedy? 

No. From all of the activities conducted as part of this five-year review, no new information 
has come to light which would call into question the effectiveness of the remedy. While a 
precautionary assessment of potential human health risks of direct contact to contaminants in 
Sandy Brook was considered (Section 6.4.3.1), no additional new human or ecological 
receptors have been identified at this time. No evidence of significant damage due to natural 
disasters or lack of maintenance was noted during the site inspection. The cleanup level for 
arsenic will need to be lowered to the level of the new MCL prior to completion of the 
cleanup action, however, the groundwater is many years away from achieving compliance 
with cleanup levels. The new arsenic MeL may impact the time period required for cleanup, 
but it does not affect the protectiveness of the remedy since there is no current use of the 
groundwater. 
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8.0 ISSUES 

The only issue to be addressed involves the revision ofthe cleanup level for arsenic to reflect 
the new MCL. EPA and the Maine DEP will continue to perfonn periodic inspections to 
indicate areas where maintenance may be necessary. The new arsenic MCL will be 
considered when evaluating the long-tenn cleanup of the groundwater. 

Table 8 Issues 

Issues 
Affects Current 
Protectiveness 

(YIN) 

Affects Future 
Protectiveness 

(YIN) 

The need to revise the groundwater cleanup level for 
arsenic to reflect a current MCL will be addressed in 
the future to evaluate the long-tenn cleanup of the 
groundwater 

N Y 

9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The recommendation and follow-up actions involve the continued oversight of the work being 
perfonned by the PRPs to assure compliance with the Consent Decree and Record of Decision 
requirements. 
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Table 9 Recommendations and Follow-up Actions 

Affects 
Recommendations Protectiveness 

Oversight Milestone 
Current 

and Party 
FutureFollow-up Actions Responsible Agency DateIssue 

The need to Revise the 

revise the 
 groundwater 

groundwater 
 cleanup level for 

cleanup 
 arsenic in the 

level for 
 future to evaluate 

arsenic to 
 the long-term 

reflect a 
 cleanup of the 

current 
 EPN MEDEP 20 15 N Y 
arsemc 
Me Lto 
eval uate the 
long-term 
cleanup of 
the 

I groundwater 

groundwater EPA 
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10.0 PROTECTIVENESS STATEMENT(S) 

The remedy is considered to be protective of human health and the environment in the 
short-tenn and long-tenn. Short-tenn protectiveness is achieved because: 

• 	 There is no current exposure of Site related waste to humans or the environment 
at levels that would represent a health concern. 

• 	 The landfill cover system prevents exposure to the waste material and 

contaminants within the landfill. 


• 	 The public water line has eliminated groundwater use within the area impacted by 
the landfill. 

• 	 The land use restriction prevents any use of the land that would result in an 
exposure to hazardous substances, pollutants, or contaminants. 

Long-tenn protectiveness will be accomplished through continued perfonnance of 
operation, maintenance, and monitoring activities along with the eventual restoration 
of the groundwater. A reduction in the cleanup level for arsenic wi ll be necessary 
prior to the certification that long-tenn protectiveness has been achieved. 

11.0 NEXT REVIEW 

The next five-year review will be conducted by September 2015. 
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Saw MooO;ipall,ndfili 
Saco. ""'''e 

"""'''_''~Irnl
• • '"" onoIyioO

8(oovon'oI1 · _ .......... 

8~) ••_ 
J • ••_ 

~ "ojododu·,_o.,_Io<, 

BIWlChrnar. ExoaodHrn;e 
loICl.'USE~"_C_,,-(..co.),2OO'l_~"'~ 

w_ s_.... " ..... _.0I000~_. EPAW.R.(I8.(I" 
MEG ' ....... ..._ E_G.IiOoOno, 7OOfI. 
..l . ..A·....... """"""',....l (lSl)'..r .... _. o...__..--, 

~A-No .......... _~ ~.,..;Iob~ ,.. ... _ 
ICl ___a.- u..) " _ ......0<401 Do<.;" 

CIIy~ s.e. (21)5175) 
200D_ l '"".T.... ~_ 1101 I' 

http:loICl.'USE~"_C_,,-(..co
http:G,ounc!w.ta


Table 501 : G~ ....tyt..... R....1to eom,..NClIOICLs, Ma..a, _..., MEG_ 
(N ......... _ 2005 · 2'00t) 

--.. _......... 




hble 5·1: G'o<ond",~te' ...""lytle.1 Re.~~. Compa...d to ICU, MCu, . nd MEGt 
(NOIIembe, 200~ • 200t) 

Saco MunicOpallendfili 

Saco. Maine 


· ·""'_ .. r""""""" .... .-......
_1"'VO"a)·_",_ 
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J • • _ 

u· ..-......... .,__ 


Senc!unark ElC~ 
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w..., "_.... ''''''1> _ ,0_ ""wa,..,EPA an·R-OU·O,,_""Q·.._ .._e,_~:IOOI, 

lSI.' GtA ........ ..,...........'(lSl) ""T.,....... '-__. ,,_ 

~_..,.!'rwN.rie'_r\ ""~ 
NA· ... ' ........ ..__.~._"',;;,_"..... 

ICl · _""""'"' lA..'_......... """"~;", 


~OIS""I~216) 
~Ao.-...lOOg_ T__"'""" ••> 



T_ 5-1 : G.toun""'_ AMIytk. A....1c. CompwtcltG lCu, ..cU, II>d MEG. 
!N..-nblr 2015 . 2_, 

Sooo MunIciJ)lll."d~M 

s.oo. Maine 
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Table 5·1: Gloundwew An. lytlc.1R..ult. Compa. ed 10 IClI , MCl l . Ind MEG1I 
{No_b. ' 21105 · 2G09) 

Saoo l.4unlclpallandrtl 

Saca.1.481"" 


-
..... ~ .,-
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T..... 5·' ; Groundw.,. r Analytlc.1 R ..ult5 Com"","'" 10 IC L., MeL_, and MEGs 
(Nov. mb.r 21105 . 201)91 
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Saco. Maine 
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Table 5-2: Summary of Contaminants of Concern Exceeding ICu In Groundwater (November 2005 - 2009) 

Sacc Municipal Landfill 

Sacc, Maine 


LF3&4 

I F 1&2 

LF3&4 

Standard 

Compounds Location
ICL MCUMEG Am

Exceeding Exceeding
Monitcnd Humbetof Concentration i·gIl) i·gIl)

StlndlrdS 

5 516 

50 10110 

200 NAl500 

Notes: 


NA . No mndard or benchmlr\e; is .....~able lOr this c:onltituel"ll 


ICl - lntenm Cleanup Level estllblished in ROD (USEPA, 2000) 


MEG - M.me Maximum ~&u'" Guideline (2008) 


MeL . USEPA Maximum Co"*"in.l"IIlevei (MeL) 


2009 Edilton oIlhe Drinking Water Standards and Health AOviSQries. Office of Wiler. 

EPA 822-R..()9.{)II . 

"excludil"lg anomalous high of <1 .680 ugJI in May 2007 

City of Sactl (20527~) Woodard & Curran 
2009 Annual Long-Term Monitoring Report Page lof1 June 2010 



Table 5-3: Summary of Compounds Exceeding Benchmarks in Groundwater (November 2005.2009) 

Saco Municipal landfill 

Saco, Maine 


Compounds 
Exceeding 
Standards 

Mel 
(ug/l) 

NA 

NA 

MEG 
(ugll) 

NA 

NA 

NA 20,000 

Other 
Benchmark 

(ugll) 

". 

26,000' 

Am 
Monitored 

location 
Exceeding 
Standard 

Notes: 


MEG" Ma;ne Maldmum Exposure Guideline (2008) 


MCl " USEPA M3Jlimum Contaminant laYSI (MCl) 


2009 Edition of the Drinking Water Standards and Health AdviSOlies. Office of Water. 


EPA 822-R-Q9.011 . 


-EPA Regional Screen;ng lewl (RSl) for Tapwaler, December 2009. From: 


http:I~.ep8.gOVlreg3hwmdlrislQhumanlrtKoncenlration_tablelGenenc_Tableslpdllmaster _sl_table_run_DECEMBER2009.pdf 


NA" No staodard or benchmar1<. is ava ilable for this constituenl 


_" Because a fedBflllI or state standard is available for this constituent. a seoondaf}' benchmarit is not provided. 


City of Saco (205275) Woodard & Curran 
2009 Annual long-Tann Monitoring Raport Page 1 of 1 June 2010 

http:I~.ep8.gOVlreg3hwmdlrislQhumanlrtKoncenlration_tablelGenenc


Tabla 5-4: Surface Water AnalytIcal Results Compared to Benchmarks 

(Noyember 2005· 2009) 


Saco Municipal Landfill 

Saco, Maine 


Benchmark
Benchmark 

Source 

< - I'lOl delllCled al ..porting limit 
• - I'l0l analyzed 
J .. HIIm8111d 
u .. revllUld 10 non-deleel 

Benchmark exceedanee 

NRWOC .. NlIIional Reoommllnded Wat« Quaiay Crilllrla, 

Crll<lrlon Coolinuoul Conceolra\lorl. u SePA 2009. 

0IIce of Water, 0IIIc:e of ~ atld TedvIoIogy. 

~NRWOC"".. ~1IId 
In IQCOIIjIlOCe with the /QI1awing IlqU8Iioo (EPA 2009): 


CCC (dissolved)" a~plmr:(1n(1t8rd"$ll. be}' (CF) 


SHa' lpeciftc aV8(8g11 end median I18rd....s of 55 mg/L 


C.cOJ,2001·2OO9dala. In(~). 4.001))]115 

FWSB - EPA RegIon 1M F ..lhwaler 5c;raIning BencItmerkIIFWSe), 
rromhl1p11www.llpa.goWrag~~1tIm 

swac .. Mall'll! SlIIlewide Wale< Quatit)' Crileil8. 2000 

NA • No Itatldan! 0< benc;h"",rIIls available lor !hI. conSliluent. 

.. . Becauu a lede(aI 'l~rd II a~ tor thio oanslil....... 
a -.daly benchmaII< 11 I'l0l pnMdad. 

Cily of S_ (205275} Woodard & Curran 
2009 Annual long,Term MoIlIIomg Report ,., 

""""2010 



Table 504: Surface Water Analytical Results Compared to Benchmarks 

(November 2005 • 2009) 


Saco Municipal l andfill 

Saeo, Maine 


Benchmark Benchmark 
Source 

< " 001 detected at feportiJlg lim~ 
• '" not anBty~&d 
J .. estimated 
U ,. /e,,;sed 10 non-dete<:t 

Benchmark exceedance 

NRWQC " National Recommended Water Qual ity Criteria. 

Criterion ConUnuous Concentration. USEPA 2009. 

OtrtCfl 01 Water. Office oIScience and Technology, 

'Hardoass-dependent NRWOC were adjusted 

in accoldance with the loIlowing equation (EPA 2(09): 

CCC (dissolved)" exp(mc(ln(hardnessl + be!' (CF) 

Sn,,-specillc aYeJ8{je and median herdneu of 55 mg/L 

C8CQ3 . 2OO1-2009da18. 1n(lIardness) '" 4.007333185 

FWSB., EPA Region III Freshwater Screening BenchJrlllrka (FWSB). 

110m h"p:JJv.oww.8PI'.gov/feg3hscdlrisl<JecoIbtaglsbvllw/scrunbencll,htm 

SWOC" Maine Stal<lwide Water QualityCriterla. 2000 

NA " No stan.mrd or benchmark Is IIvall&bla 100Ihii constituent. 

- ,. Because II federal slandald il available !of Ihis oonst~uent. 

B seconda ry benchmark i. not pIOYidad. 

City 01 5acQ (205215) 
2009 AIlooal Long_Term Monitoring Repor1 2 016 

Woodard & Curran 
June 2010 



Table 5-4: Surfa<:e Water Analytl<:al Results Compared to Benc:hmarks 

(November 2005 · 2009) 


Soco Munk:ipal Landfill 

Saco, Maine 


Benchmark 
Benchmark 

Source 

~ =not ~ .t ..ponIng Imil 
• • not-trUld 
J " esLmated 
U'" revIaed 10 ,-,"Oe1ec1 

Benchmark excaedance 

NRWOC · Natlonat Ra<x>mrMndad Wahlr Ou<ItityCrilert. , 

Crihlrion Conllnuous Concat>~ticn USEPA 2009. 

0!II0;e 01 Wot.-. 0Ib 01 Seience and TlIdInokIgy. 

°Hllfd!>ew-de!lendenl NRWOC were illdjusted 
in accordan(;e will \hoI1oIowIng equaiion (EPA 20(9): 


CCC (dis.atYed) - .'P(mcIln(hafdness,. t.::) - (CF ) 


Site·specific _1'aQ8 8IId median hiwdnen 01 55 mgrt. 

CaC03, 20(11-2009 datil. In(hardnenj - 4.007Jma, 

FWS8 " EPA Aegloo!ll F ...hwllter Scn.ening BenI;tvnatb (FWSBI. 

from hnp:IIwww.~.IJO..I.eg3hlCdlrlsklllCOlbt&gfltw/lw{lCrHnbeoch.hlm 

swaC . Maine SI.8IewidI Wall, Quatil)' Criteria, 2000 

NA • No I tandard Of benctm,ark iI available lor this c;:on.~tv.n1. 

•• • Bec8u ••• red...1 standard II available lor thli cc.... tituonl. 

a s800rldary l>enc/\m8r1t iI not provided. 

City 01 Sac:o (205275) Wood.IIO & Curran,.,
2009 """'* tong·TIm> MoniIoM!I RI!JXIfI """""2010 

http:c;:on.~tv.n1


Table 5-4: Surface Water Analytical Results Compared to Benchmarks 
(November 2005·2009) 

Seca Municipallandfi!l 

Seea, Maine 


I 

I 

I~ 
; 

< " not detected a\ reporting limit 
" " not aNllyzed 
J "' estimated 
U " revised to OOfI-detect 

Benchmark exeeedance 

Benchmark
Benchmark 

Saurce 

$, I 
I It 

NRWQC " National Recommended Water Quality Criteria. 

Criterion Continuous Concenlration. USEPA 2009. 

Otficeof Water. Otroce 01 ScIence and Technology. 

"Hardness-dependent NRWOC were adjusted 

in accords nca with the following equation (EPA 2(09): 


CCC (dissolved)" exp{mc(1n(hardness] + t>c) ·JCF) 


S~e-spacilk 81fflrage and m8dilln hardness 0155 rJ'9Il 

Cac03. 2001·2009 data. In(hardness) " 4.0013111115 

FWSB" EPA Region III Fte'!lhwate, Screening Benc:hmao1<s (FWSS). 

from hHp:/lwww.epa.govlleglhscdl/lskieoolbtltglsbvltwlscreenbeno;h.htm 

swac" MaiN Statewide Water Quality C~teria. 2000 

NA - No standard or benchmao1< is ""aiiable 10, this COOSIituent. 

- " Because e federal standard Is available lor this cons\ilvem. 

e secondary benthmao1< ~ not providlld. 

City 01 Saco (205215) 

2009 Annual Long· T erm Monitoring Report 


~ ~ 
 ; ~~~ 

-'  ~ - ~ :ill: 

--

i I 
~ 

iQ: 


Woodard & Cumin 
4016 June 2010 



Table 5--4: Surface Water Analytical Results Compared to B41nchmarks 
(November 2005·2009) 

Saoo Municipal landfill 

Saoo. Maine 


Benchmark 
Benchmark 

Sou"" 

< ~ I'lOl detected . llaporting amll 
• K not analyzed 

J '" IIIllmaled 
U '" revised 10 non-deted 

Benchmark excoodance 

NRWOC .. N81iQna1 Recommended Wile' Ovalii}' Criteria, 

CrIterion ConIInuoo. ConamIra1lon. USEPA 2009. 
0fIlce oj Wal,•• OIflC&ol Scienc:l'l...cl Technology. 

-Haldnllll-diperdotni NRWOC W8leldjulted 

In ..ec:oro'v.cewilh the following equation (EPA 2(09): 


CCC (diuolYed) .. flXPCmclln(l\erdness'. bel ' (Cf) 


Site.1oP'Ki/k: -veraoe erod !"I">fIdiaoI1Iard.....s fA 55 mgIl 


c.c03. 2001·2009 dalB. In(hIordneu) " 4.OO7lllllS 

FWS8 " EPA Region III F",~.. ~ Benchm8tU (FWS8), 

/ram hl!p:1'"-.fII)II.oovlreg3hlcdlrillil~~lfwIsc:rHnberdl,hlm 

SWOC " Maine SultewiGa Wale< Quality C~l.tIa. 2000 

NA " No Itilldl n;t O. IHInchmarlo; ill a"'a~8OIe fol1hll consUtuent. 

- '" Bec8U11 • fide... standard is ava~ab1elor till_ CQIIStituent, 

• Ml:Clfldary boinchmarlo; is nat pt<)WIed. 

Cilyol Saco (205275) W~&CIr".n 
2009 AnnUDllong .Te rm Monitoring RfIj)OI1 5016 June 2010 

http:AnnUDllong.Te


Table 5-4: Surface Water Analytical Results Compared to Benchmarks 
(November 2005·2009) 

Saco Municipal landfill 

Saco, Maine 


Benchmark 
Benchmark 

Source 

" 

< " no1 detected 81 reporting ~mll 
- " IlOl analyzed 
J " eStimeted 
U " ... vised to non-detec1 

Benchmar1< exceadance 

NRWQC " Na~onal Reccmmended W.lerQual~y C.i\elIa, 
Criterion ConUouo..s Conceotfation. USEPA 2009. 

Offoce of Watar. Off"", of S<.:lence end Technology. 

·Hardness..:lopendenl NRWQC were adjusted 

in aCCOrdance with the following equmlon (EPA 20(9); 


eec (diSSolved) ~ exp(mc/In(herdoess] + be}' (CF) 


S~e·spe"Kic IIV8f",," and median hardness 0155 mglL 


Cac03. 2001-2009 data. In(nardnessj " 4,0073))1 85 

FWSB" EPA Region III FreShwater Screening Berochmarks (FWSB). 

from http://www.epa.govlreg3h!lOdlrisk/eroibtag/llhv/twlsaeenbench.htm 

swac ~ Meine SlIIlew;de Water aual ~y Cfi(e'ia, 2000 

NA " No sl8ndard or benchmark Is 8Va~able for tills conslituent. 

- " Because II IedSfai SlIIndartlls eVllllebte 10. \his COIISt~uenl. 

II sccondar;r benchmark is no1 provided. 

C~y of Saco (205275) Woodard & CUfrsn 
2009 Annual Lorlg-Term Monitofirlg Report 6016 June 2010 

http://www.epa.govlreg3h!lOdlrisk/eroibtag/llhv/twlsaeenbench.htm


Tabfe 5-5; Summary of Compounds Exceeding Benchmarks in Surt.ce Water (November 2005-2009) 

Saoo Municipal Landfill 
5aoo, Maine 

Compounds 
ExCHding 
Standan:h 

.""" 

,...,c.<CCC I SWQC . CCC 
(ugIL) (ugIL) 

'7 '7 

150 190 

NA NA 

1.000 1,000 

1.3· 0.41 

NA NA 

(M!>" 
Benchm,,11 

(ugIL) 

120"· 

Location 
ElCHding 

"'''''"' 

11 

Humber of 
Ex~nc:etlNllmber of,  (,gil) 

::w,:: 

NOles: 


NlItion.1 RecorrInlended wale< OUillity Criten.. Crt\tlrion COO"tinuous C~~ation (NRWQC CCC)_ USEPA ZOOII . omo. or~'. 


Olr.ca 01 $eMonce an:! Technology. 

Mainto Stlt.ooOcIe water Ou.lity Crilen.o . 2000 

"W.,,;IneM--dependenl NRVvQC -.. ~SIed In .ccartI.1nce -. It-. ~~ (EPA lODi); 

CCc (diqoMd). n;>(~J. bel· (eFt 

SlIe-tpedIIc; .-age an:! """'*' '*"- of 55 mg.'l CeC03. 2001-200\1 d8U1. 

-~ perfonnance SIandM;I of 3 ugII. fi'1Im It-. Roo ....s 11_ lor !hoi c:ump.riscn 

-epA RevJon III F..ohwater Screening Bend'IrM..... (FWSS). !tom 1'Cp:l~,eP'-DO\llreg3hscdln"~gIsbw'Iwf~hIm 

NA .. No 'IInCI,rd or bendvnark is .vlil,bI<I ror \hI. c:onSliIuenl 

- .. ~u.. , reo...1or $Ia\8 SlanCI,rd I ••V81I.ble lor ll'is eonsti\ueft,. ACO!1d,'Y Den<t1m.lrk I, not provkled. 

C ity of $;leo (205275) ~'I1I&Clllfln 
2009 Annuli Long-T.nn loIorOtoring Repott Pagelorl June 2010 

http:Long-T.nn


Tilble 5-6: S.dlm.nl An.lyllc:.1 R ••ulla ComlH'r.d to SenchmtrkS 
(Nov.mar 2005 ·2009) 

S8CO Munie/plllandfill 

Soco, Moina 


< ...... -~,.porq .... ..noj.....,....,.U ._ID__1IurIng.-
BenchrnarlI; IIJ(CMdan.;e 

·TEC. ThIQnoIdEIIoIcIf~ ~. D.D.,"""" C.G 

_ 
_ a..... , .....:2000. ~..., E.....uon ol eonr......._ 

OJ8IiI)'~""F__E"""\'I*III. _ E_ . 

~. f o)dccl. 3t:2G-31. 
"EPA Million III. F ... _ Sed_I ~1ng s...cto_ (fSSB), !tom . 

1!IIR;I,>,n,yr_~/t .....OWWJ!Jpt 
TEC ....,. ~..... 1"- "'.......,.. _ oI""""",oj _lb. 
NA • Not ._Of _It III . ..!r-bil for ItIiI COtIlliIIIInl 

CiI)' 01 s .... (20621~1 _&c....... 

:IOOi ........... lang-r.'" ~~ ........2010 
,.. 

http:S.dlm.nl


Table 5-6: Sediment Analytical Re, ult$ Compared 10 Benchmark, 
(November 2005·2009) 

SIICO Municipal Landfill 

Saca, Maine 


< • no! delec:led . 1 reponing ....... 

. .. nou""tyled 
J • estlmaled 
U • "'. _ to non.deled du~ng 
-,~ 

Banchmark exC8ildanoB 
'TEe: Tnr.aIIoIcI Eff""'" Con<;onulO1ion Mo>cDQnekl , D.D,lngersoll, e,G, 

and Serge,. T,A., 2000, DevtIlopmen1 arid E......tlonofCorlse..."'-e_ 
Sedimen1 0uaI1:)t GuideU"". lor fre.hwaler ECOSystems. /lrch. En.lron , 

ConbIm. Too:iool. 39,20·31. 
" EPA Region III , F"",hwater SedImen1 Screening Bencl1mar!<s (fSSB). """' : 

!lQQJttNtw_QQY/!!IQ~DI!9F!!j!lhlm 

TECs ""... used a.tho p",futenllat sourt:a of _ nl boI"""""'rko. 
NA. • Not 51a'1dard 01 benc/wnatll Is a..llabltllor this GOIIs1iIuen1 

CiI)I 01 Saco (205215) 

2009 Mouat l""ll'Term Moniltri>rl Report "'" 



Table 5-6: Sediment An. lytici l R ..ult, ComJHIted to Banchmartc:s 

(Novlmbar 2005 ·2009) 


Saco Municipal LandfiH 

SOOO, Maino 


c "'not _ .. ~_ 
• -_ _ not"a/yl<I<II..,J 

U - ""-Io __11uMt-
Benc:hmatlr. exceedanee 
"TEo, Tlw_ ~ o.r.:.nulllon. -....t. D,O., 1ngamI. C.G. 

_l!efvtt, T.A.2000 Oo~_E¥PIMioIIorCol!.......aaWd 
Sed_I CIuMi!J' ~ kif f ........* E-,.._ ~. E..w.... 
~. TO_. lI1;20031 

"EP~ Region III , F .......... tt< SecI....... ~~ (FSS8i from . 

1l!!D'IIwwyt_~ttI"!CI!/lItn 
TECs _ re u'" •• 111. ~__ or"""",,,,1'11 boonchrna/kI. 

NA - I>Iot Slooncr.", 0< _". .. tvaIItt>No lor II'IlI conllilwnt 

CilyolSaoo(206215j _ & C\IIf ... 
2009 ....,....., L.o<.v-T..", I.IonIIorioIg "-poll .111",,2010,.. 



Tibl. 5-6: Sedim.nt A..... iytk:.1 R ..ulb Compllred 10 Benchmlntl 
(November 2005·2009) 

SIiICO MurEipai landfill 
SIIOO, Maine 

< - OGI ~t!4I_1II1'f1JO'\hg ImII 
-. ~-iyDII 
J 'Ontiml!ed 
U ......11... to non«l.ted d'-"'ng.
8enctwnar11; exClledance 
·rEC:~Ehcltc-.r-.~,D.O_,~C.G. 

_a.,g.., r,".2000.~_E_oI~.a-a 

_CUlllty~"'f_ECOIyUen"d._. E""""". 

c.-. TOJ:kd. 3f:20.3I. 
- EPA ~ I .. f_ &.dOMfII~_III IFssa).IroM ' 
_p...,w......,,.1..,.~ him 

TECa ...... uNCI" 1Iloo ~I.IOI_ oINCIlmonl boI...-u. 
NA · ~ 1110........ 01 _ ....'" ......illbII fOIlhIII _ .......... 

oty 01 S-120S27$) 
200!1 ............ lent-r ..... 1oIOniIomg ~ ••• 


http:TOJ:kd.3f:20.3I
http:Sedim.nt


Table 5.0: Sediment Analyticill Results Compared 10 Benchmilrks 
(November 2005 - 2009) 

Saco Municipal Landfill 

Saeo, Maine 


" 

< • nat detecte<l 01 reponing Iim~ 
- • nat aoalyzed 
J . ..Umaled 
U • """'e<l1O n""-<letecl during 
yolirl. lion 

Banctunarlo; eXcaOOanca 
-TEe; Thleohold EIIeeUi Coocentr~Uon. MacDonald. 0 .0 .• loge' soI, C.G. 

ao<l Berge<. T,A. 2000, Dovelopmenl l ..... Eyalualion 01 Consen$Oo·Bosed 

Sed_ au..liIy GtllcleU,," lor F_E"""Yllems. AreI>. EnvWon. 

Coni"",. To_. 39:21).31 . 
"EPA Region III. FresllwOle' Sedlmenl s.:,...., lng Bendlmor1!. (FSSB). lro", : 

bII!I l/woffllllll~nbenchlll/l! 
TECs ..... "ted IS UIo prel....,UeI 00IJn:e at ledlmenl !>e1lCl\tJla,Q . 

NA • Not s t ...... anr or Denclunor1! it .'.'101>l8 /or thlo oonalituenl 

City at Saco (205215) 
:lOO9 AMuoi Long. Term MoniroMg RIII""i 

http:39:21).31


Table 5-7: Summary of Compounds Exceeding Benchmarks in Sediment (November 2005-2009) 

Saco Municipal landfill 

Saco, Maine 


ExcttdancesCompounds Location Number of LowBenchmark High
Exceeding Exceeding Exceed.ncesINumber of 

Concentration Concentration(mgJl<,)
standards Stand.rd Events 

Im,Ik,} Im.Ik.} 
S[)"13 515 
 18.8 41 

S[)"21 115 
 24.6 24.6 
S[)"31 515 
 30.2 60.3 
80-34 
 515 
 22.2 207
9.79Arsenic S O-37 
 515 
 22.4 58.8 

4/5 12.4 SO-52 
 34.3 
3/580-69 
 10.2 13.1 

S0-103 515 
 12.1 21 .2 

29,700 29,700 SO-34 
 115
20,000 ....Iron 
22,300 22,300115
SO·37 

SO-7 
 4/5 528 
 1,340 
515 
 1,270 S0-31 484 


460 2 ,420 Manganese 115 
 2,420 SD-34 

SO-37 
 115 
 545 
 545 


2/5 462 
 558
S0-103 

Notes: 

"Tec : Threshold effects Com;:entration. MacDonald. D.O .• Ingersoll . C.G . 

and Berger. T A 2000. Development and Evaluation 01 Coosensus-Based 

Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. 

Cootam. Toldcot. 39:20-31 . 

"EPA Region III. Freshwater Sedlmeot Scrtlening Benchmarlcs (FSS6), from : 

1jIp".Qwww_~-1boI1CIJ.htm 

TECs \IIieI1I used as Itle preferential I(lt.lrt:e of sediment benchmarks. 
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SUMMARV OF 2006-2099 SURFACE WATER ANAL ¥TICAL RESULTS 

Saco Municipal Landfill 


Saco, Maine 


Number 
i i 

of of Detected Detected 
Detects Samples Concentration Concentration 

5 16 

Collection Date of 
Maximum 

, I 
Of Potential 
Concem for 

Notus; 
NA '" Not available 
EN '" Essen~al nutrient 
1. Only compounds detected at least once in samples collected from 2006 through 2009 are summarized above. 
2. Because a USEPA Regional Screening Le~el (RSL) for Tapwater is not available for this constituent. the Maximum Contaminam l evel (MCl) was liSe(!. 
3. Aconstituent was eliminated as a chemical of potential concem (COPC) if its maximum detected concentration was less than its RSL 

(or MCl . if not available) and/or if it was considered an essential nutrient (EN). 
4. Because for a majority of the nondetee! sample results the laboratory reporting limits were greater than the RSl. this compound was conservatively 

retained as a COPC. 
5. Value for nickel soluble sailS applied. 
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SUMMARY OF 2006·2009 SEDIMENT ANALYTICAL RESULTS 

Saco Municipal Landfill 


Saco, Maine 


CAS 
Number 

Number 

'" D~""" 

Number 

'" Samples 

Mirrimum 

Detected 
Corrcerrtratiorr 

~jmum 

Detected 
Concerrtration 

Collectiorr Date of 
Ma:<imum 

Screerrirrg Levels 
for Residefltial Soil 

ofPQterrtia l 
Corrcem for 

Notes; 
NA" Not available 
EN" Esserrtial mrtfierrt 
1. Only compounds detected at least once irr samples collected from 2006 through 2009 are summarized above. 
2. A constituerrt was elimirrated as a chemical of potential corrcem if its maximum detected concerrtratiorr was less !harr rts USEPA Regiorral 

Screenirrg Level or if it was considered arr esserrtial rrutrierrt (EN). 
3. Value for chromium (II I). irrsoluble salts applied. 
4. Value for rrickel soluble salts applied. 
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Nobis Engineering, Inc. 
18 Chenell Drive 
Concord. NH 03301 
Tel (603) 224-4 182 
Fax (603) 224-2507 
www.nobisengineering.com 

EPA Region 1 RAC 2 Contract No. EP-S1 -06-03 

July 12. 2010 
Nobis Project No. 80020 

IVia Electronic Submittal 

U.S. Environmental Protection Agency, Region 1 
Attention: Ms. Leslie McVickar, Task Order Project Officer 
5 Post Office Square, Suite 100 
Boston, Massachusetts 02109-3919 

Subject: 	 Transmittal of the Spring 2010 Inspection Report 
Saco Municipal Landfill Superfund Site (Areas 3 & 4). Saco, Maine 
Long-Term Response Action Oversight 
Task Order Number 0020-AN-GM-0189 

Dear Ms. McVickar: 

Attached with this correspondence is the Spring 2010 Inspection Report for the landfi ll inspection 
conducted on May 20, 2010 at the Saco Municipal Landfill Superfund Site (Areas 3 & 4). 

Should you have any questions or comments. please contact me at (603) 724-6236. or by email 
at cadams@nobisengineering.com. 

Sincerely, 

9istoPher Adams. P.E. ~/j.~t Manager 

Attachments 

c: File 80020/NH 

ENGINEERING & CONSTRUCTION SOLUTIONS 

mailto:cadams@nobisengineering.com
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SEMI·ANNUAL INSPECTION REPORT 

SACO MUNICIPAL LANDFILL SUPERFUND SITE (AREAS 3 & 4) 


SACO,MAINE 


1.0 INTRODUCTION 

This report documents and presents observations made by Nobis Engineering, Inc. (Nobis) 

during the Spring Inspection of the Saco Municipal Landfill Superfund Site (Areas 3 and 4) (Site) 

in Saco, Maine conducted on May 20, 2010. This Site consists of four distinct landfill areas, 

1 to 4, surrounded by wooded areas. Landfill areas 1 and 2 have been converted to recreational 

ball fields and only areas 3 and 4 are included in this Site inspection. 

The inspection included the following activities: 

• 	 Walking the perimeter and top of the landfill cap to look for evidence of erosion, cap 

disturbance, settlement, and poor growth of vegetation; 

• 	 Inspecting the on-and-off-cap storm water control structures for damage, settlement, 

sedimentation, vegetation, and blockage; and 

• 	 Inspecting the above ground portions of structures that penetrate the cap (i .e., gas 

vents, etc. ) for damage. 

A site-specific inspection checklist was used to document the inspection and is provided in 

Attachment 1. This report is based on visual inspections with reference to the as-built drawings 

of the cover system installation. The evaluation of subsurface conditions was not within the 

scope of this inspection. Observations made during the inspection are summarized below. 

2.0 SUMMARY OF INSPECTION 

The results of the Site inspection are presented according to the various components of the 

landfill cover system. Where appropriate, current conditions are compared to those observed in 

prior inspections. The following sections of the report correspond to the inspection items listed 

in the checklist. References to Site Features (e.g. benches, gas vents , letdown channels) and 

current conditions observed are shown on Figure 1 (inctuded as part of Attachment 1). Photos 

documenting observations during the inspection are provided in Attachment 2. A panoramic 

view of the landfill cap is shown in Photo 1 (Attachment 2). 



Landfill Surface 

During the inspection of the perimeter and top of the landfill cap, the Nobis inspector observed 

several areas of thin vegetation (see Figure 1). Some locations were first observed in prior 

inspections; these are noted as having been repaired, or still present, as appropriate. In general, 

grass conditions were difficult to evaluate as mowing has not yet taken place and grass is as 

much as twelve inches long in some locations. The noted observations should be rechecked 

after mowing and during the Fall 2010 inspection. 

• 	 Areas of thin vegetation observed during the Spring 2010 and prior inspections included 

the following: 

o 	 Newly observed during this inspection are a hole and mounded grass on the 

uphill side of the lowest bench, to the east of the southeastern downdrain. This 

could be a woodchuck hole or erosion, and should be filled and seeded (see 

Figure 1, Item 1, and Photo 2). 

o 	 Much of the landfil l slope to the east of the southeastern downdrain, between the 

lower two benches, has bare patches, observed in Fall 2009 and still present, that 

should be provided with topsoil and seed (see Figure 1, Item 2, and Photo 3). 

o 	 Thin grass and bare patches were observed alongside the southeastern 

downdrain just above the sump at the base of the downdrain. This area should 

be provided with topsoil and seed (see Figure 1, Item 3, and Photo 4). 

o 	 During the Fall 2009 inspection, the inspector observed several areas of bare 

ground on the southwestern face of the landfill that are still present one patch near 

Gas Vent (GV)-4, one directly below GV-4 on the downhill side of the lower bench. 

and one directly below GV-3 on the downhill side of the lower bench (see Figure 1, 

Item 4, and Photo 5). These areas should be provided with topsoi l and seed. 

o 	 An additional bare patch observed in Fall 2009 near GV-4 is no longer present. 



a 	 A large area of thin grass was observed during the Fall 2009 inspection between 

GV·3 and the "Mason·Dixon line ,~ and is sti ll present as identified on Figure 1 

(see Figure 1, Item 5, and Photo 6). This area should be seeded. 

a 	 During previous inspections, a bare patch was observed near the top of the 

landfill 's lowest face, to the west of Culvert 4's outlet into the sedimentation 

basin. Th is had been repaired as of the Fall 2009 inspection, but grass growth 

was stili in progress. Growth is complete as of the Spring 2010 inspection (see 

Figure 1, Item 6, and Photo 7) . 

a 	 Thin vegetation and bare patches, first observed in prior inspections, continue to 

occur throughout the landfill along the bench limits (see Figure 1, Items 7 and 8, 

and Photo 8). These areas should be seeded. 

a 	 In the Fall of 2009, the inspector observed grass growing in clumps along the 

slope between the lowest and second lowest benches, near the northern end of 

the landfill. There were no obvious growth problems; however, the grass has not 

been mowed recently so it is difficult to evaluate. Conditions in th is area should 

be observed after mowing, and if necessary this area should be provided with 

additional fi ll and seed (see Figure 1. Item 9). 

o 	 In the Fall of 2008, a slope failure repair was made on the northern face of the 

landfill cap between GV·11 and GV·12. Grass cover has been insufficie nt in this 

area . The area should be reseeded and monitored to ensure vegetative cover is 

established (see Figure 1, Item 10. and Photo 9). 

• 	 During the Fall 2009 inspection, an area of erosion was observed on the uphill side of 

the highest bench at the top of the southeastern downdrain, During the Spring 2010 

inspection, conditions were observed to have deteriorated with some holes developing 

that were not previously present (see Figure 1, Item 11 , and Photo 10); 

• 	 On the uphill side of the bench upslope of GV-20, there is erosion on the landfill slope. 

This was observed in the Fall 2009 inspection and is sti ll present with no changes (see 

Figure 1, Item 12 and Photo 11); 



• 	 Newly observed during this inspection is an area of apparent erosion, near GV-5, that 

begins approximately halfway between the top bench and the next downslope bench, 

and is approximately one inch wide and three inches deep. The downstream point of the 

erosion is at the second highest bench. No obvious cause was visible, but the inspector 

noted that there is an underdrain that passes approximately underneath the upper limits 

of erosion (see Figure 1, Item 13 and Photo 12); 

• 	 A small area of slight seHling observed in prior inspections near the upper corner of the 

eastern side of the sump discharging to the sedimentation basin should be monitored for 

additional seWement (see Figure 1, Item 14 and Photo 13). Soil in this area also shows 

signs of erosion. Conditions appear to be slightly worse than observed during the 

Fall 2009 inspection; 

• 	 A woodchuck hole observed in Spring 2009 above the lowest bench, to the west of the 

southeastern downdrain, could not be located either in this inspection or the Fall 2009 

inspection. The inspector did not observe any signs of recent repa ir; however, ta ll grass 

conditions may have hidden the hole. The inspector will aHempt to locate this hole during 

the next inspection (see Figure 1, Item 15); and 

• 	 During the Spring 2009 inspection, the inspector observed a hole located near GV-8 on 

the top level of the landfi ll, which is at the center of an area of settl ing. This hole was still 

present in the Fall 2009 inspection, but could not be located in the Spring 2010 

inspection. Tall grass may have hidden the hole; an attempt to locate it will be made 

during the next inspection (see Figure 1, Item 16). 

Benches 

Minor sedimentation and vegetation growth were present in three locations during the Fa ll 2009 

inspection, and all but one is still present as of the Spring 2010 inspection. Vegetation that was 

present in the bench immediately below GV-3 in Fall 2009 has been removed. The two 

remaining locations are indicated on Figure 1 (Items 17 and 18): one is in the bench upslope of 

and between GV-18 and GV-19 (see Figure 1, Item 17 and Photo 14), and the other is in the 



bench upstream of the Culvert 2 inlet between the area just below GV·19 and the entrance to 

the culvert (see Figure 1, Item 18, and Photo 15). 

During prior inspections, the inspector observed a possible bulge and water seepage along the 

lowest bench near the western tip of the landfill , below GV·1 and GV·2. This area appears to be 

stable; however, the inspector observed three drain pipe outlets at this location that should be 

cleaned. Two of them were observed in prior inspections and the third was newly·observed in 

the Spring 2010 inspection. Clearing of drain outlets should be a regular component of landfill 

maintenance (see Figure 1, Item 19 and Photo 16). 

Newly·observed during this inspection was standing water in the lowest bench at the eastern tip 

of the landfill. Typically standing water is not observed in benches; presence of this water could 

be from recent rain activity, but should be monitored for reoccurrence (see Figure 1, Item 20 

and Photo 17). 

An additional item that was newly.observed during th is inspection was pockets of missing riprap 

near the edge of the lowest bench at the southern tip of the landfill. It is unknown if this is animal 

activity or erosion. This riprap should be replaced and monitored for signs of further disturbance 

(see Figure 1, Item 21 and Photo 18). 

The benches were otherwise in good condition with no additional signs of erosion, undermining, 

bypass, breaching, or ponded water. 

Letdown Channels (Downdrains) 

The gabion· lined letdown channels on the east end and northeast slope of the landfill were in 

good condition with no signs of settlement, material degradation, erosion, undercutting, or 

obstructions. The sump between the southeastern downdrain and the sedimentation basin (see 

Photo 19) appears to be in good condition with no obstructions. Photo 20 shows the 

southeastern downdrain, looking downslope towards the sedimentation basin. 

Cover Penetrations 

Cover penetrations through the landfill cover system include 20 passive gas vent structures 

(GV-l through GV-20) (See Figure 1 for locations). Most of the riser pipes are leaning down 



slope at various degrees of tilt. which is most likely caused by landfill settlement. The tilt does 

not appear to be impacting the effectiveness of the vents as no crimping or other structural 

deformity was noted. Gas vent tilt has not increased since the Fall 2009 inspection. The vents 

were othelWise found to be in good condition. Photo 21 shows GV-14. 

Monitoring Wells 

The monitoring wells immediately adjacent to the landfill were inspected for signs of damage 

and assessed for continued security. The wells were contained in protective standpipes with 

locked caps. The protective standpipes for the monitoring wells appeared to be secure and in 

good condition as evidenced by the integrity of the standpipes. Protective standpipes were not 

opened to determine the integrity of the monitoring wells. Photo 22 shows monitoring wells on 

the eastern edge of the sedimentation basin. 

Cover Drainage Layer 

The outlet pipes and riprap outlet zone of the drainage layer at the perimeter of the cover 

system appeared to be in good condition all around the landfill. No apparent damage to the 

outlet pipes or displacement of the riprap was observed. As noted during the Fall 2009 

inspection, rodent guards are not present on all of the pipes. 

Sedimentation Basin 

The sedimentation basin and outlet structures appeared to be in good condition and well 

maintained. As observed during the Fall 2009 inspection, the outlet of Culvert 3 appears to be 

surrounded by dead vegetation, and hay bales surround the area around the outlet (see 

Figure 1, Item 22 and Photo 23). Additiona l dead vegetation surrounds the outlet of an upstream 

riprap channel that discharges into the sedimentation basin near the outlet of Culvert 3. 

Also observed during the Fall 2009 inspection was the vegetation surrounding the outlet pipe 

that discharges the sump between the southeastern downdrain and the sedimentation basin. 

This vegetation has been removed, but should be monitored for future growth (see Figure 1, 

Item 23 and Photo 24). 



3.0 

Retaining Walls 

No significant bulging or tilting was observed in the gabion baskets forming the retaining 

structure at the bottom of the downdrain on the east end of the landfil l. 

Perimeter Ditches and Oft-5ite Discharge 

The perimeter ditches were in good condition at the time of the inspection. All of the drainage 

culverts appeared to be in good condition. 

Perimeter Roads 

The perimeter roads were in good condition with no signs of erosion, ruts or potholes. Granite 

blocks continue to be stockpiled off the northwestern perimeter access road. There is no fencing 

around the landfil l perimeter. 

CORRECTIVE ACTIONS 

This section describes the status of previously-recommended corrective actions and provides 

recommendations for further actions. 

• 	 The City should continue to add topsoil and seed to areas of thin vegetation, erosion, 

and woodchuck holes indentified in the Landfill Surface section above (see Figure 1, 

Items 1 - 13, and 15 -16). Some areas have been repaired but need additional topsoil 

and seed to promote healthy growth. Other areas noted in this inspection have been 

noted previously; they should be monitored for future vegetation disturbance. 

• 	 Vegetation removal from benches and around cu lvert inlets/outlets should continue, and 

these areas should be monitored on a regular basis for future growth (see Figure 1, 

Items 17 - 19, and 22). 

• 	 During prior inspections, the inspector noted that the site of the slope failure repair 

between GV-11 and GV-12 on the northern face, which took place in Fall 2008, had 

sparse grass cover. This area needs additional fill and seed , and to be monitored to 

ensure vegetative cover is established (see Figure 1, Item 10). 



4.0 RECOMMENDATIONS 

The following corrective actions are recommended based on the observations made during the 

Spring 2010 inspection: 

• 	 Topsoil and seed should be added to areas of thin vegetation, identified in Section 2.0

Landfill Surface above (see Figure 1, Items 1 through 10), and monitored for future 

vegetation disturbance. Woodchuck holes, erosion, and mower damage should be 

repaired (see Figure 1, Items 11 , 12, 13. 15, and 16). 

• 	 Missing riprap from edge of lower bench near southern tip of landfill should be replaced 

(see Figure 1. Item 21). 

• 	 Tilt of gas vents has not increased since the Fall 2009 inspection; however, tilt should 

continue to be monitored for signs of potential increase or other indication of 

movemenUsettlement that could contribute to malfunction. 

• 	 Dead vegetation near the outlet of Culvert 3 in the sedimentation basin should be 

removed. Hay bales should also be removed (see Figure 1. Item 22). 

• 	 Dead vegetation growth in the channel that discharges into the sedimentation basin near the 

outlet of Culvert 3 in the sedimentation basin should be removed (see Figure 1, Item 22). 

• 	 Sedimentation and vegetation as noted in the landfill benches should be removed (see 

Figure 1, Items 17 and 18). 

• 	 Drain outlets along the landfill perimeter should be cleaned in the areas noted , and drain 

outlets throughout the landfill should be kept free of obstructions as part of regular 

maintenance (see Figure 1, Item 19). 
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Inspection Checklist and Site Plan 

May 20. 2010 



EPA RAC Contract # EP·S1·06·03 

SEMI·ANNUAL LANDFILL INSPECTION CHECKLIST 

Task Order: 002()'AN·GM.()1 B9 Weather: 

Site Name: Saco Municipal Landfill Temperature: 7Y' r 
Town: Saco 	 Site Map: Attach Map 
State: Maine 	 Date of 

PRP Representatives: 

- , ' 

Inspection: 
Inspection Team' 

ITEM 	 REMARKS 

LANDFILL SURFACE 

1. SETTLEMENT (LOW SPOTS) Yes Il1f No 0 51 'tlh-t I\f:'< lAC/¥" (,r('l.1( of (,.c.J-i If'' 

Location (indicate on site map): I,\'{ ll}. _,,' \."" ( ..",h"",)} 
Areal Extent: 	 Depth: 

2. CRACKS 	 Yes 0 No W 

Location (indicate on site map): 


Length: Width: Depth: 


#'7' l. \\ ):'}.. at -:I!" ,IAV\ fV.!oI ~c:\+ ~__ M.1oo3. 	 EROSION Yes ~ No 0 
Location (indicate on site map): . ~,A "" J. '\}' <\"').~ltf ~-'" 

- t.o.~J. ", Ib.\... .. 4':"t'- I~; 5....;y jt.jlL ~I.... 
Areal Extent: 	 Depth: _ \.4:;,. IJ (", l.. ,.."'...,.. ' f 

4. HOLES 	 Yes JSif No 0 I),,,. "I, ~'" f "( '1'> ~J i'llI-!> 
location (indicate on site map): 

(j.,,)., \' ~ ~\~ 


Suspected Cause (rodent or other): 

Areal Extent: 	 Depth : 

5. VEGETATIVE COVER Yes )\I No 0 VM ,'-"'I "'/'W " ~ n., , 'J )J,.,r r h1.,'. 
Grass: 

Condition: ><~ ~'I' 
TreeS/Shrubs: 	 Yes 0 No ~ ')«, J I

, 
I,~?, \.-..,~ , ... f v..c 1Lo.MIt. 

location (indicale on sile map): 
Size: 

6. ARMORED COVER Yes 0 No ~ 
Malerial Type: 

Condition: 

7. 	 BULGES Yes 0 No Iii] 
Location (indicale on site map): 

.Areal Extent: 	 Height: 

Suspected Cause (gas pressure or other): 



~~~~~t# EP-S1-06-o3 

ITEM REMARKS 

8. WET AREAS Yes 0 No IX" 
Ponding: 


Location (indicate on site map): 


Areal Extent 

Seeps: Yes 0 No &l 
l ocation (indicate on site map): 

Areal Extent: 

Estimated Flow Rate: 


Soft Subgrade: Yes 0 No U 

location (indicate on site map): 


Areal Extent 


9. SLOPE INSTABILITY Yes 0 No Slil 
Slides: 


l ocation (indicate on site map): 


Areal Extent: 


Probable Slide Interface : 


Suspected Cause: 

Exposed Cover Components: 


BENCHES 
Bench 1. FLOW BYPASS BENCHES Yes 1(1 No 0 M.f\, r jl))\" Jtt "Y 
Alocation (indicate on site map): ~ 
B Iia 
C tsa 

Description of Problem: 

2. BENCH BREACHED Yes 0 No l¥ D ISCllocation (indicate on site map): 

E 
 ~Description of Problem: 
F ~ 3. SETTLEMENT Yes 1)i[ No 0 G I;;:! "",)/ .... , ' ',"I' l"", , L-

Location (indicate on site map): H g 
~w UHOAreal Extent Depth: I (;I' 
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EPA RAC Contract # EP-S1-06-03 

ITEM 	 REMARKS 

LETDOWN CHANNELS 

,. SETTLEMENT Yes 0 No ~ 
Location (indicate on site map): 

Areal Extent: Depth: 

2. 	 MATERIAL DEGRADATION Yes 0 No ¥I 
Material Type: 


Location (indicate on site map): 


Areal Extent: 


Degree of Degradation: 


3. 	 EROSION Ves 0 No ~ 
Location (indicate on site map): 

Areal Extent: Depth: 

4. 	UNDERCUTTING Ves 0 No ~ 
Location (indicate on site map): 

Areal Extent: Depth: 

5. 	 OBSTRUCTIONS Yes 0 No 181 
Type: 
Location (indicate on site map): 

Areal Extent: Size: 

6. 	 VEGETATIVE GROWTH Yes 0 No ~ 
Type: 
location (indicate on site map): 
Areal Extent: 

COVER PENETRATIONS 

1. 	 GAS VENTS Active 
-t;\:;'", V-""'--....,.) F"'"located: 	 ~vesS 

Functioning: 	 Ves No 0 f&~""Condition: 

2. 	 GAS MONITORING PROBES Ves 0 No ria 
located: Ves 0 No Q;j 
Functioning : Yes 0 No 0 
Condition : 

3. 	 MONITORING WELLS Ves lS3 No 0 \.J-\\ I 'hkv' \",'/>.) (~""located: 	 Yes [8 No 0 
Functioning: 	 Yes 0 No 0 \;.\ ",,< ~\,\"V- ~'? IN"'] 
Condition: ""''''''''''' \,,\C\ 
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EPA RAC Contract # EP·S1·06·03 

ITEM 	 REMARKS 

COVER DRAINAGE LAYER 

1. 	 OUTLET PIPES Yes 00 No 0 -	 ,t) Iv') r c",\ v<!' 'l 
Functioning: 	 Yes @ No 0 _. 	\.'-j I\Ur w'" ¥~'''' ( "",I~', j.r 

Condition: . 	~) ~I~ \"\"J MH <""..,! 
2. 	 OUTLET ROCK Yes ~ No 0 


Functioning: Yes .rn No 0 

Condition: 


3. 	 RODENT GUARDS Yes D No '0 
Present: Yes 0 No 0:

DETENTION/SEDIMENTATION PONDS 


1. 	 SILTATION Yes 0 No Ii:I 
Areal Extent: 	 Depth: 

2. 	 EROSION Yes 0 No 00 

Areal Extent: Depth: 


-';;t<>""~/~~I,..l» (,,\.,., J 

Functioning: Yes I1Sl No 0 
3. 	 OUTLET WORKS Yes 15! No 0 

-	 \r <j >~ "'" Ie.., 0 v' I" 
Condition: 

4. 	DAM Yes 0 No I'!I 

Functioning: Yes 0 No 12'1 

Condition: 


RETAINING WALLS (Bollom of Downdrain) 

1. 	 DEFORMATIONS Yes 0 No ~ 
Location (indicate on site map): 

Horizontal Displacement: 

Vertical Displacement: 

Rotational Displacement; 


2. 	 DEGRADATION Yes 0 No 
Location (indicate on site map): ~ 

Description of Damage: 


GROUNDWATER SYSTEMS 


1. 	 OFF-CAP MONITORING WELLS 

Damage: Yes 0 No cg 
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ITEM REMARKS 

PERIMETER DITCHES/OFF-SITE DISCHARGE 

1. SILTATION Yes 0 No JdY Culvert 1 IXiI - 0 \-..<lQ) etA1v'('J 
Location (indicate on site map): Culvert 2 pa h.., "t ' .....Areal Extent: Depth: 

Culvert 3 .eg rl\\J;~' ~I.~ 
2. VEGETATION GROWTH Yes 1"1 No 0 Culvert 4 0 

Location (indicate on site map): 
Manhole 1 0Areal Extent: Type, 

3. EROSION Yes D No gJ Manhole 2 0 
location (indicate on site map): 

Areal Extent Depth: 

4. DISCHARGE STRUCTURE Yes OJ No 0 
Functioning: Yes 0 No 0 
Condition: 

FENCING 

1. FENCING DAMAGE Yes 0 No m-
Location ( indicate on site map): 

Description of Damage: 

PERIMETER ROADS 

1. ROADS DAMAGED Yes 0 No [D 
Location (Indicate on site map): 

Description of Damage: 

SITE ACCESS 

1. ACCESS RESTRICTION Yes 0 No 1'<! I I . U;v ,.."- ,, I L \\~,,\\, 'I<", } Jt, 
GENERAL 

1. VANDALISM 

Location ( indicate on site map): 

Yes 0 No ~ 
Description of Damage: 

2. CHANGED SITE CONDITION Yes 0 No ~ 

INTERVIEWS (conduct interviews if the following are present during Inspection) 

1. 	 INTERVIEW WORKERS ON SITE 

Problems: 

Suggestions: 
Attach Report 
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EPA RAC Contract # EP-S1-06-03 

ITEM 	 REMARKS 

,2. 	 INTERVIEW SITE NEIGHBORS 

Problems: fAIl .,., 
Suggestions: 
ANach Report 

3. 	 INTERVIEW LOCAL OFFICIALS 

Problems: 

Suggestions: v 
Attach Report 

REVIEW DOCUMENTS 

1. 	 GROUNDWATER MONITORING RECORDS 
vv 	 /h.Abnormalities: 

2. 	 LANDFILL CLOSURE PROGRESS REPORT 

Report Date: 

Abnormalities: 

3. 	 OPERATION AND MAINTENANCE PLAN 

Is there a plan in place? Yes 0 No 0 1
Is it being followed? Yes 0 No 0 

Is it adequate? Yes 0 No 0 
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INTERVIEW RECORD 

Site Name: Saeo Tannery Munic ipal Landfill EPA IDNo.: 

Subject : Fi ve-year review Time: 11.00 am IDate: 61912010 

Type: Telephone Visit Other X email 
Location of Visit : Foss Road, Saco. Tannery 

Incoming X Outgoing X 

Contact Made By: 

Name: Leslie McVickar ITitle: Project Manager IOrganization : US EPA 

Individual Contacted: 

Name: Various (see sign in sheet) ITitle: NI A IOr ganization: Various (see sign in sheet) 

Telephone No: (sign in sheet) 
Fax No: 
E-Mail Address: 

Street Address: Foss Road 
City, State. Zip: Saeo, Maine 

Summary Of Conversation 

Interviews were conducted concurrentl y with the Site Inspection. A sign in sheet (attached) was used to 
record the names of the individuals interviewed. All persons in attendance were given the opportunity to ask 
questions and comment on the condition of the remedy. There were no concerns or comments on the 
condition of the Site and the Operation and Maintenance of the Site. All in attendance commented that the 
landfi ll cap was in very good condition and there were no si}tni fi cant concerns. 
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EVALUATION OF POTENTIAL HEALTH RISKS ASSOCIATED WITH WADING IN 
SANDY BROOK 


SACO MUNICIPAL LANDfilL SUPERFUND SITE 


SUPPLEMENTAL RISK ASSESSMENT 


CONDUCTED BY WOODARD &CURRAN 

IN SUPPORT OF THE SECOND FIVE-YEAR REVIEW ATTHE SITE 


JULy2010 
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Trespasser Risk Assessment 

As requested by the USEPA, Woodard & Curran, Inc. has performed an evaluation of potential health risks 
associated with wading in Sandy Brook by a youth trespasser, ages 11·15 years. This risk assessment was 
based on standard USEPA methodology for Supertund Risk Assessment (e.g., Risk Assessment Guidance 
lor Supertund Sites or "RAGS," 1989 e1 seq.) and relied on assumphons provided by USEPA Region 1 
during a teleconference on June 24, 2010 and default assumptions provided in USEPA policies and 
guidance documents. Acomplete reference list is provided at the end of this memorandum. 

This assessment entailed evaluation of dermal contact with and incidental ingestion of surface water and 
sediment within the portion of the Sandy Brook proximate to Saeo Municipal Landfill Superfund Site Areas 2 
and 4. To provide the most representative assessment of this scenario, the relevant portion of the Sandy 
Brook was considered a single exposure point, permitting use of a robust data set to estimate exposure 
point concentrations (EPCs), as described in more detail below. As indicated in the risk characterization 
portion of this memorandum, the estimated non-cancer risk for the receptor is 0.1 , below the USEPA risk 
management criterion of 1. The estimated cancer risk is 4 x 1()-&, within the USEPA risk management range 
of 1 x 10-4 to 1 x 1()-&. 

A brief description of the methodology and assumptions used in the risk assessment is provided in the 
remainder of this memorandum below. 

Hazard Identification 

Woodard & Curran reviewed the surface water and sediment data collected from Sandy Brook during a 
series of monitoring events that were conducted between June 2001 and November 2009. These media 
were analyzed for various inorganic analytes throughout that time period. Data collected from 
upstreamlbackground location SW-7 (surface water) and SD-7 (sediment) were excluded from consideration 
in the risk assessment. 

A review of the trend analysis perfoffiled for these media revealed that concentrations of the primary 
constituents of potential concern (COPC), arsenic, manganese and iron, are typically stable or decreasing 
over time (Woodard & Curran, 2010). Therefore, to provide a representative assessment of current and 
potential fulure conditions in Sandy Brook, Woodard & Curran selected data collected between 2006 and 
2009 for evaluation in the risk assessment. The 2006 through 2009 surface water data are summarized on 
Table 1 wi1h summary stahs1ics and cope selection provided on Table 2 and the 2006 through 2009 
sediment data are summarized on Table 3 with summary statistics and COPC selection provided on Table 
4. Constituents were selected as COPCs if their maximum detected concentration exceeded the USEPA 
Regional Screening Level (RSL; USEPA, 2010). For surface water, if an RSL was not available, the 
Maximum Contaminant Level (MCL; USEPA, 2009) was used. If neither an RSL nor MCLwas available, the 
constituent was retained as a COPC. Additionally, because laboratory reporting limits (LRLs) for cobalt and 
vanadium in surface water were greater than the RSL for these constituents, they were conservatively 
retained as COPC despite the fact that their maximum detected concentration was below the RSL. 
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Exposure Assessment 

The youth trespasser was assumed to be exposed to surface water and sediment while wading in Sandy 
Brook, although currently this brook is largely surrounded by vegetative overgrowth and briars, making 
routine access unlikely. Due to the shallow nature of the brook, wading rather than swimming was assumed. 
Based on USEPA's request, Woodard & Curran quantified human health risks for the youth trespasser 
wading in Sandy Brook, ages 11·15 years, undergoing dermal contact with and incidental ingestion of 
surface water and sediment. InCidental ingestion of surface water was conservatively assumed to occur 
while wading, although it is much more likely to occur during swimming, when the receptor's head is 
submerged. In general, the exposure parameters used in this risk characterization reflect those 
recommended by USEPA (1989,1 999,2004, 2008) risk assessmenl guidance. Refer to Tables 5 and 6 for 
the specific exposure assumptions used for the youth trespasser. 

To streamline the risk assessment and to create a robust data set, multiple rounds of surface water and 
sediment data collected from 2006 through 2009 at the same sampling location were treated as individual 
data pOints for each medium. This is considered appropriate due to the possible temporal variability of the 
data. The 95% upper confidence limit (UCl) was calculated for each COPC using USEPA ProUCl software 
version 4.00.04. The 95% UCL for each sediment and surface water COPC was used as the EPC to 
evaluate the trespasser scenario with two exceptions, as noted on Table 7. Specifically, for thall ium in 
sediment and vanadium in surface water, the maximum detected value was used in lieu of the 95% UCL 
due to low frequency of detection. The ProUCL outputs for surface water and sediment COPC are provided 
in Appendix 1. 

Dose-Response Assessment 

The dose-response assessment describes the relationship between the level of exposure and the likelihood 
and severity of an adverse effect. Simply speaking, the dose-response information describes the toxicity of 
the substance. The products of the dose-response assessment are the toxicity values used to predict the 
likelihood of adverse health effects in identified receptors at site-specific exposure levels. Non-cancer oral 
reference dose (RfO) and oral cancer slope factor (CSF) toxicity endpoints were evaluated. Sources for the 
toxicity values include USEPA's Integrated Risk Information System (IRIS; USEPA, 2010), USEPA 
Provisional Peer Reviewed Toxicity Values (PPRTVs), and USEPA HeaNh Effects Assessment Summary 
Tables (HEAST; USEPA, 1997). Dermal absorbed dose calculations, dermal absorption fractions, and 
average daily dose calculations are presented on Tables 5 and 6. Toxicity information is provided on Table 
8. 

Risk Characterization 

The risk characterization combines information from the previous three steps to describe the type (e.g., non
cancer or cancer) and magnitude of risks to exposed populations. The resulting risks are compared to the 
risk management criteria promulgated in the regulations. The quantifications of chemical non-cancer 
hazards and cancer risks are presented on Tables 9 and 10. Non-cancer and cancer risk estimates are 
summarized in Table 11 and graphical representations of the risk characterization results are provided 
below. The estimated non-cancer risk for the youth trespasser is 0.1 , below the respective USEPA risk 
management criterion of 1. The estimated cancer risk is 4 x 10.6, within the USEPA risk management range 
of 1 x 10" to 1 x 10". As shown on the summary graphs, the use of Sandy Brook for wading by the 
trespasser receptor poses No Significant Risk (NSR). The greatest driver of risk is dermal contact with 
arsenic in sediment. 
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Comparative Hazards across Media: 

Trespasser wading in Sandy Brook 


2.E-01 

a Surface Water1.E-01 · 
• SedimentHazard Index 

o Cumulati~ Risk 

Exposure Medium 

Comparative Cancer Risks across Media: 

Trespasser wading in Sandy Brook 


1.. E-051' 

D Surface WaterIncremental 
Lifetime Cancer • Sediment 

Risk o Cumulatiw Risk 

Exposure Medium 

Uncertainty 

The data sets used in this risk assessment are considered to be of good spatial and temporal quality, and 
therefore representative of the exposure pOint, and of robust size for calculation of representative EPCs. 
Conservative exposure frequency and ingestion rate assumptions were made such as assuming relatively 
routine access to the brook, which is unlikely due to the overgrown nature of the su rrounding environment. 
Additionally, although ingestion of surface water and sediment while wading was assumed in the risk 
assessment to occur at quantities comparable to swimming, is unlikely due to the shallow nature of the 
brook. 
Furthermore, as a conservative measure, Woodard & Curran included cobalt and vanadium as two 
additional COPCs although their maximum detected concentrations did not exceed their RSLs. Although 
nsks associated with dennal exposure 10 sediment tor manganese, thallium, and vanadium could nol be 
quantitatively calculated due to the lack of dermal absorption fraction values, these compounds are 
considered to be much less toxic than arsenic and therefore would not contribute significantly to the risk 
results. In addition, chronic toxicity values were used for the subchronic 5 year exposure duration, which is 
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an additional conservative measure. Woodard & Curran considers these conservative approaches likely to 
overestimate rather than underestimate the non-<:ancer hazards and cancer risk results. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 1 NEW ENGLAND 


ONE CONGRESS STREET, SUITE 1100 

BOSTON, MA 02114-2023 


Memorandum 

Date: 	 August 5, 20 I 0 

From: 	 Cornell Rosiu, Envi ronmental Scientist 
OSRRI Enforcement and Technical Support Section 

To: 	 Leslie McVickar, EPA Remedial Project Manager 
OSRRI ME, VT and CT Superfund Section 

Subj: 	 Protecti veness of the Environment Statement 
Saco Municipal Landfill Superfund Site, Sacc, Maine dated September 2010. 

Thank you for requesting a protectiveness of the environment memo and review of the subject draft fi ve year 
review (FYR) report, supporting data and documents. The only exposure pathway for ecological receptors 
remains the di scharge of ground water from Area 4 of the landfill to the surface water and sediment of Sandy 
Brook down gradient of Area 4. 

The FYR adequately addresses protectiveness of the environment regarding surface water but not sediment. 
Concentrations of sediment arsenic at SD-34 in June 2008 were measured in excess of 1 06 mglkg arsenic which 
is the interim cleanup level cited in the 2000 Record of Decision (USEPA 2000). Therefore, in the memo below 
and revised electronic FYR document emai led to you today, I provide corrections and technical content which 
adequately addresses environmental protectiveness of the remedy. 

Please contact me at 617-9 18-345 if you have any questions. 

Protectiveness statement summary-

Following a technical anal ysis of the outstanding sediment arsenic data at the site, it is concluded that the ROD 
is protective of ecological receptors in the short and long-tenn. While sediment arsenic levels do exceed the 
interim cleanup level in sediment of 106 mglkg in 2008, the remedy remains protective because: 

• Sediment arsenic trends are downward since approximately 2004. 
• Sediment arsenic docs not appear to have migrated further downstream than previously measured. 
• Iron oxides in sediment increase proportional to arsenic which has a protective toxicological affect. 

It is recommended that future sampling and analysis of surface water and sediment be done for arsenic at the 
locations previously sampled so as to detennine whether or not arsenic is migrating downstream away from the 
seep in Area 4 of the Landfill . 

Introduction and assumptions



The technical analysis focuses on the si te sediment chemical data from five locations downstream of the seep in 
Area 4 of the Landfill. Sandy Brook surface water fl ows past SD-37, SO-34 and then SO-3 1 at the confluence 
with Big Ledge Brook. SO- 69 and SO-l 03 occur after the brooks confluence. 

It is assumed the ri sk-based 106 mglkg arsenic " interim cleanup level" for sediment in USEPA (2000) is fully 
protective of even sensi ti ve ecological receptors. The technical analysis below illustrates that arsenic in excess 
of the level is unlikely to pose a ri sk to ecological receptors because iron oxides in sediment increase 
proportional to arsenic which has a profound antagonistic affect on bioavailability and toxicity. 

Technical Asscssment-

Sediment sample locations leading away from the Area 4 landfill seep downstream in Sandy Brook are SO-37, 
SO-34, SO-3] , SO-69 and SD-I 03 furthest away. Ouring the Remedial Investigation/Feasibi lity Study (RUFS) 
it was detennined that contamination had progressed downstream to SD-3 1 but no further. Based on the 
observation, it was further decided that long tenn monitoring should be done to detennine whether that 
condition changes in the future or not. It was considered that if monitoring showed a migration of 
contamination to SO-3 1 or beyond, then it would raise a red flag to the possibility the ROO was not protective 
of the environment. 

In the present technical assessment, all sediment arsenic data (2001-2009) in Figures 3-1 and 3-2 were plotted , 
as was more the recent sediment arsenic data (2005-2009) in Figure 3-3. Prior to 2004, concentrations of 
sediment arsenic were highest at SO-31 and SO-37 (Figure 3-1 ). Between 2004 and 2005 concentrations 
diminished at all stations except SO-69. From 2006 onward, sediment arsenic diminished further with the 
exception of a spurious measurement of207 mglkg arsenic in June 2008 at SO-34. Overall , there has been a 
decreasing trend in sediment arsenic downstream of the Area 4 Landfill seep both in the long and short lenn. 

Moreover, when the ratio of arsenic to iron in sediment is plotted both long tenn (Figure 3-2) and recently 
(Figure 3-3), a consistent pattern emerges: if arsenic concentrations increase in sediment there is nearly an exact 
proportional increase in the iron concentration also. This is li kely caused by fonnation of insoluble iron oxide 
complexes with arsenate. Fonnation of insoluble complexes with iron and manganese causes arsenic to become 
significantly less bioavailable, less toxic, and much less capable of migrating downstream in surface water. 

Q: Is the ROD functioning as intended by the decision documents? Yes, for these reasons the technical 
assessment jndicates the ROD is protective ofthe environmellt ill both the shorl and long-term. 

Q: A re the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time o/the ROD 
:"election still valid? Yes, except ecological risk may have over-estimated in the ROD because the/ormation 0/ 
insoluble complexes with iron alld manganese in the sedimenl significantly lessens the bioavailable, toxicity. 
alldlate and transport 0/arsenic. 

Q: Has allY other in/ormation come to light that could call into question the protectiveness o/the ROD? No. 

References-

U.S. Environmental Protection Agency (USEPA). 2000. Record ojDecision, Saco Municipal Landfill 
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Superfund Site. September 29, 2000. 

Figurcs-

Figure 3·1 
2001-2009 Sediment Arsenic Concentration TrendrNoto, ,Mm.", ..m • • , I 
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Figure 3·2 

2001-2009 Slope of Sediment Iron vs. Arsenic Concentration 
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Figure 3-3 

2005-2009 Slop~ of Sediment Iron YS . Arsenic Concentration 
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If you have any questions, please contact me at 617-9) 8-1345. 


Yours truly, 


Cornell 1. Rosiu 

enclosure 
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